Synthesis and characterization of DNA fluorescent probes containing a single site-specific stereoisomer of anti-benzo[a]pyrene diol epoxide-N2-dG.
We present a comprehensive study of synthesis and characterization of DNA probes containing covalently bound benzo[a]pyrene diol epoxide (BPDE) isomers at a defined site. Short oligonucleotides of 16mers containing a single trans-(+)- or trans-(-)-anti-BPDE-N(2)-guanine adducts (BPDE-16mer) were first synthesized and then ligated with a fluorescently labeled single-stranded oligonucleotide. The ligation products (double-stranded or single-stranded 90mers) contained a single BPDE adduct of defined stereochemistry and a fluorescent label. The BPDE adduct could be recognized by a specific antibody, and the fluorescent label was useful for highly sensitive laser-induced fluorescence detection. The incorporation of single BPDE in the 16mers was validated by liquid chromatography, UV spectroscopy, and tandem mass spectrometry analysis. The stereochemistry of the single BPDE adducts in the 16mers was further identified by enzyme digestion-coupled stereoselective chromatography analysis. The ligation of BPDE-16mer with normal oligonucleotides for the synthesis of tetramethylrhodamine (TMR)-BPDE-90mers was evaluated. It was found that the modification of the 16mer by anti-BPDE could significantly reduce the ligation yield of ds90mer and lead to the formation of gapped DNA. The incorporation of a single anti-BPDE adduct in ligated ds90mers was confirmed using an antibody specific to the anti-BPDE-dG and affinity capillary electrophoresis. The detection limits of the TMR-BPDE-90mers by capillary electrophoresis coupled with laser-induced fluorescence are below 4 x 10(-19) mol.